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m c  
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CA 
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Minimum detectable activity 
Minimum detectable concentration 

Polonium 
Plutonium 
Quality Control 
Resource Conservation and Recovery Act 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental ~ e c ~ Q l o ~ ~  

1. 



y Flats Field Office 



QE Order 5400.5 and 
contamination is present on surfaces (e.g., floors, walls and equipment) and in e q u ~ ~ m e ~ t  
and building systems (e.g., gloveboxes, process tanks and lines, and ventilation 
ducts/plenums). Some areas and equipmen~syste~s have high levels of radioactive 
contamination. Also, 
nuclear material, nuc 
special nuclear material and calibration s o ~ r c e s ~ ~  and ~ a ~ ~ o a ~ t i v e  an 

Some chemical hazards are present in bo 

iological hazards are ass 
material  holdup^ other r 

ed with the presence of in -~ro~es§  
tive materials ( e g g  contai 

Asbestos is present in both friable and non-friable forms; 

Silica is present in concrete; 

Beryllium contamination is present on one tank @e., Tank 1A in B774, Room 202) 
and may be present in process equipment, process lines, and exhaust ventilation (e.g., 
Plenum FU2 in B77 1 , Room 249, an 

Lead may be present in older electric 
lamps; 

Lead may be present in applied paints, however, only one sample out of 61 had a 
lead concentration exceeding the RCRA hazardous characteristic level &e., one of the 
four paint samples taken from the exhaust tunnel); 



d 

w* h”C0 “0;  

Toxic metals may 
in waste conta~ne~s~ 

Chromates may be resent in cooling water sys te~s ,  ~ ~ c l ~ d i n g  water-w~l~ systems; 

Acidic and basic 

process limes, an 

olutions, and reactive acidic salts may be present in some 
d process lines, and in waste containers; 

Other hydrocarbons such as oils, grease d other petroleum lubricants are present in 
containers as product and waste, and in cess equipment (e.g.? oil reservoirs); and 

~ho~o-fluoro-carbons ( FCs) such as freons are present in cooling and re~geration 
units, including HVAC equi~ment. 

Fo~dat ions of both facilities could have been cont 
Waste Sites (IHSSs) and Under Building ~on ta~ ina t ion  
during future investigation of the UBC and EISSs, in-process characterization and the 
Pre-Demolition Survey, and/or characterization of demolition debris when building 
foundations are removed. 

mpacts will be defined 

Physical hazards associated with the two facilities consist of those common to standard 
industrial environments, and include hazards associated with energized systems, utilities, 
compressed gas, diesel fuel, and trips and falls. There are no unique hazards associated 
with the facilities. The buildings have been relatively well ma~ntain~d and are in good 

sical condition, and ~ h ~ r ~ f o r e ~  do not present haz 
rioration. 

s o c i a t ~ ~  with buil 

amounts of hazardous, toxic and asbestos-containing waste are anticipated. 



Characteriza~ion 

sampling and analysis). Info~at ion  on facility hazards, based on facility history and 
process knowledge, is al 
Characterization Report 
77 1 Closure Project facilities (Le., outbuildi~g~9 trailers and exterior t 
in Attachment D to this report, ~ e c o ~ a i s s a n c ~  Level ~~aracter izat~o 
Su~~lement ,  Type 1 an Type 2 ~ a ~ i l i t i e s ~  771 Closure Project, ~ e b ~ a r y  

sented in the ~uilding 77 1/774 ~ e c o ~ a i s s a n c e  Level 
dated August 8, 1998. Hazards associated with other 

1. 

The purpose of this report is to communicate and document the results of the hazards 
characterization effort. The purpose includes summarizing the data into a concise, usable 
format and interpreting the data for use in management decisions, primarily: 

e 

within the scope of this Characterization. However, Under Building Contamination 
(UBC) and Individual Hazardous Substance Sites (IHSSs) could have contaminated the 
below-grade portions of some facilities ( e g ,  foundations). Impacts will be defined 
during future investigation of the Ul3C and IHSSs, in-process characterization and the 
Pre-Demolition Survey, and/or characterization of demolition debris when building 
foundations are removed. UBCs and IHSSs associated with B771 and B774 are 
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2-1 77 

west) on the ground floor, an 

This series of expansions brings the total area of the building to approximately 15 1,000 
square feet. 

The first addition was 771A (this addition identification is no longer used), whic 
was constructed in 1962. It is a one-story structure 
on the north side of the main ~uilding. This additio 

A second additi 

story building, measuring 41 feet by 81 feet. 
Building 771 Dock 1 addition was added to the northwest side of the main building in 
1968. 
The Maintenance Shop on the west side of the main building was constructed in 1970. 
The Maintenance Shop is 60 feet by 77 feet. 
The Drum Counting/Storage Facility, Building 771C, was built in 1972, and is a one- 

doors, and has a separate ventilation system. 

filter plenums or i nc i~e~a to~ .  

B77 1, the primary facility for plutonium operations, was one of the four major buildings 
to be constructed and placed in operations at WETS during the early 1950's. €3771 
operations included the chemical and physical operations for recovering plutonium and 



1958 
1959 

1963164 

1966 
1970 

1971 
1939 

1980 

1983 

1989 

with am anion exchange pr~cess. 
931A is constructed t 

and batching, calcin 
An office expansio 
An addition is completed on the west side of the building to 
consolidate all main te~a~c  ipe, sheet metal, and painting 
activities. 

19716, a Drum ~ount im~/  age Facility, is co 
~ l ~ t o n i ~  recovery o~er~t ions  in 77 1 are discontinued. 
Cleanup operations begin in 
B771 operations are restarte o material accountability 
problems in B371. 
Construction began, but was never completed, on a roof addition for a 
Indirect and Direct Evaporative Cooler Area (IDEC Area). The addition 
was constructed on the north roof area of B771. The IDEC Area addition 
is approximately 52 feet by 282 feet by 20 h, and was designed to 
filter and pre-treat (heat or cool) inlet air for . TheIDECArea 
construction consists of a metal outer-wall ~ Q v e ~ n ~  sandwiched over 
insulation. The ion with a metal roof over 

e ~ ~ i p ~ e ~ t  with tool Toters, 

B77 1 plutonium operations are shut down in November as 
part of an overall plutonium operations shutdown ordered by DOE. 

The B771 Stack is a reinforced concrete stack at the southeast corner of B771. The stack 
has an inside diameter of 10 feet, the base is 19 feet underground, and the stack rises 150 



by 170 feet long with 

u~ldings 771 and 7 
southwest corner of 
tunnel is ~entilated by the 

are connected by a concrete tunnel, which leads 
71, near Room 1824, to the northwest comer of 

tunnel. The tunnel roof and walls are 1 foot thick and the tunnel floor is 1.25 feet thick. 

A 140-foot, steel-reinforced concrete exhaust duct tunnel connects B771 to the I3971 
exhaust stack. The tunnel is 8 feet wide by 10 feet high by 140 feet long. The steel 
reinforced concrete exhaust duct tunnel floor is ste 1 reinforced concrete 1 foot 
the walls and roof slab are steel reinforce concrete 10 inc 

2.1.1.1 General ~ Q n s ~ r u ~ i o n  and F Q u n ~ ~ t i Q n  

B771 is "hardened" to ensure that it meets the design criteria for the containment of 
particulate radioactive material. The hardened construction includes all exterior walls, the 
main floor, the 2"d floor, and the roof. B771 rests on reinforced concrete footings with the 
south wall on steel-reinforced concrete footings mounted on fourteen 24" X 30" concrete 
pilaster pads. The footings and foundation contain steel-reinforced concrete wall and steel 
reinforced concrete c o l m  footings. All of the 24" to 18" concrete C O ~ U  

ing's conc~ete colu 

2.1.1. 11s 

The exterior walls, both below and above grade, are cast-in-place steel-reinforced 
concrete tied to the footings, columns, floors and roof as described above. The interior 
walls, elevator walls, and stairway walls are constructed of poured-in-place concrete. 



contaminate and were discarded. Presently none of the process area rooms have the metal 
ceiling tiles. Ceilings exposed to acid and caustic splashes or fumes are covered with a hi- 
gloss epoxy finish for easier decontamination. Some office and laboratory areas have 
suspended ceilings with re-finished surfaces. The producti a control rooms have 
suspended acoustical p 1 ceilings. Offices also have susp acous~i~al panel 
ceilings. There are many office rooms back adjacent to process areas that still have 
suspended acoustical anel cei~i~gs.  The rocess area ~ a l l w a ~  ceilin s are not covere 
and most of them contain electrical conduit, process piping, and ~is~el laneous building 
instrumentation. 

2.1.11.4 ~ ~ 0 0 ~ s  

The floors are poured-in-place steel-reinforced concrete. Most process room floors have 
epoxy paint finish for easier decontamination. All of the process room floors have been 
painted many times over the building’s 48 year operating history. Most floors are covered 
with paint, and lead-based paints may have been used. The floor paints used may also 

coveredkapped openings. 
Roof 2 is the next roof north, which is approximately 162 feet wide by 280 feet long, 

is also above the Td floor utility a and electrical motor control c 



barrier walls are rated and labeled i 
Association (NFPA) standards. T 
which they are mounted. el door en~ances (i.e., 
and 3) and nine other entrance doors to the main floor, plus dock entry doors. 
two dock entry doors on the Yd floor, one on the west wall near the southeast 
the building, and one on the north wall leading into the 2"' floor ID 

ith applicable National Fire Protectio 
ratings appropriate to the walls in 

There are no windows in the exte~or  walls of the hardened section of the build in^^ I 
there are a few windows mostly in airlock doors, control room doors, and control roo 
walls. For radiation shielding, the control room, Room 147, has Plexiglas03 windows 
filled with 8 inches of water between two layers of glass or Plexiglas03 to provide neutron 
shielding for operating personnel. The north office area, the "cold" maintenance area 
offices, and the cafeteria have windows in the outside walls. 

2.1.1.7 Pl~ys~cal Interfaces 

There are several different types of process area an 
The west hallway stairway, 

The 2"d floor has a steel stairway and penthouse leading up to Door. 
The Control Room, and Rooms 283A, 283B, 2831 and 283J have a stairway, Stairway 
4, leading out of the Yd floor to the roof and emergency generators B715 and B716. 
The Yd floor dock, Upper West Dock, leads to Dock Door 23. 
There is a metal exterior stairway leadin up to the IDEC 

e 



e 

E), which are  locate^ back 

The side of Corridors G and M lead to Doors 5, 129D an 

Electrical - connected to ~ ~ b § t a t ~ o n  5 17-2 an 

Nitrogen - connected to the Plant Nitrogen ~ a ~ i f i ~  
Argon - connected to Tank 174 
Plant Air - received from Building 776 
Breathing Air - received fiom B776 (B772 to come on line soon) 
Criticality Accident Alarm System (CAAS) - connected to the Plant System 
Life SafetyDisaster Warning (LSDW) System - connected to the Plant System 
Water - received from 

2.1.12) 

771 currently receives power fi-om two separate substations @e., 5 17 and 5 18). The 
feeder lines that are connected to the B77 1 transformers are designated as 5 17-2 and 5 18- 
3. The substations reduce power to 13.8 kV, and the t r ~ s f o ~ e r s  reduce the power to 



80 volt electrical 

Diesel generator co~ponents~ kich ~ ~ c ~ u d e  two diese 
o ~ ~ ~ o ~ a t i c  ~ a ~ s ~ e r  switches (AT 

witchgear 77 I - 1 ; 

Switchgear 77 1-2; 

Switchgear 771 -3; 

Switchgear E -13A; an 

w i t c h ~ e ~  EMSW 

2. I. 1.1 0 

All of the W A C  and utilities systems (with a few minor exceptions) are controllable 
fiom the Utilities Control Room, Room 283A, which is located on the 2nd floor on the 
south wall. All of B771, B771C, and B774 utilities systems are monitored and have 
problem alarms in the Utilities Control Room, Room 283A. 

west 

incandescent emergency light sources, emergency exit signs (light-emitting diodes), and 
emergency power junction boxes. The Emergency Lighting System has been upgraded to 
meet the minimum functional requirements of the National Fire Protection Association 
(NFPA). The upgrades provided battery-powered incandescent lamps, seismically 
mounted as required to provide necessary illumination for egress. 



include: 

Hose ~ o ~ e c t i o n  St~tions~ 

0 Filter Plenum Deluge System; 

Final ~ o ~ ~ n e m e n t  ers. 

These Fire Protection Systems work in c o n ~ ~ c t ~ o n  with or support the Fire D 
for extinguishing fires. 

2.1.1.14 Heating, Ventilation and Air Conditioning (HVA C) 

There are 12 supply systems within B771 that provide heating, ventilation and air 
conditioning (HVAC). Each W A C  supply system has its own supply fans and, except 
for Systems 10, 1 1 and 12, they are all single-pass systems (i.e.9 100% of the make-up air 
comes from outside). T 
exception of Systems 7 , 8  and S-13, ~ n ~ l ~ ~ e s  inlet bac 

dampers. There is no other installed fire protection e ~ u ~ p ~ e n t  in the supply air systems. 

Supply Fans S-1, S-3, S-4, S-5, S-6, S-8 and S-9 are the main supply fans for the 
building. All are interlocked with the main exhaust airflow and will be shut off whenever 
the indicated main exhaust airflow drops below approximately 1 15,000 (nominal) cubic 
feet per minute (ch) .  The backdraft an supply fan inlet dampers fail closed (i.e., close 



of furnace filters and single stage of HEPA filters before entering the Main Exhaust Filter 
Plenum. The FU-4 HEPA filters are instal~ed so that a ~ r ~ ~ ~  in the reverse d ~ r e ~ t ~ o ~  seats 
the filters. This protects the locker ro 

ilter Plenum if an airflow imbalanc 
&om c o ~ t a ~ ~ ~ a t i o n  fro 
versal condition s h o ~ l ~  occur. 

aust Fans E-7 a 
perating to avo1 

p res su~~a t~on  of Room 114 and other rooms supplied by F 

The Utilities Control Room (Rooms 283A) has its own supply air system. 
into the S- 13 supply fan t ~ o ~ ~ h  a HEPA filter to remo 
contamination, passes gh preheat or cooling coils, 
The air &om the Co om is exhausted into th 
second stages of HEPA filters. Negative pressure is 
whle the Room 283A is maintained positive relative to the adjac 
11 1) to ensure the Utilities Control Room is positive to surrounding areas. An air 
conditioner maintains room temperature low enough to prevent overheating of the 
electronic controllers and other instrumentation. 

The Annex is an addition to Building 771 with its own ventilation system. The Annex 
consists of two distinct areas: the west area (Rooms 301 and 304) and the east area 
(Rooms 303,305, and 306), which also includes the dock and receiving area. 

revent backflow out of the rooms. 

There are two distinct exhaust systems for the 
for the west area. Air from the east end of the Annex (Rooms 303,305 and 306) is 
exhausted via two separate ducts, one on the northeast and one on the southeast side of 
the room. The air passes through one HEPA stage (for F-5) (one furnace filter stage and 
one HEPA filter stage for F-6), and a fan (located on the roof) before being released to 

ex, one for the east area and one 



filters before ~ x ~ a u s t ~ n  

e facility drops below 0.25 in. wg 

e exhaust fan(s>, the 
open, allowing the fan(s) to run. Each exhaust fan has a backdrafl damper and isolation 
damper. 

The DP for Annex Roo 
operational area in or$ 
event of an upset cond~tion~ 

Normal building operations of the 
requiring constant control. Airflows are checked on a routine schedule and any 
disruptions are corrected immediately, either by adjustments in the instrumentation 
Control Room or by controlling airflow with local hand dampers. 

ex exhaust syst is an ongoing evo~u t io~  

The B771 ventilation systems provide five zones of different relative pressures as 
appropriate to provide assurance that contamination will not migrate to less contaminated 
areas. The zones are as follows: 

Zone I provides the v 

the building by establishing an ~ n t e ~ e ~ a t e  differential pressure and ensuring 
filtration of air, which is normally recirculated within the facility. Zone II includes 
any areas containing Zone I or Zone IA equipment, or otherwise communicating with 
these areas (e.g., adjacent area outside boundary). 

The filtration for B771 exhaust is provided by exhaust fans and HEPA filters, thereby 
limiting the unfiltered leakage from the building, protecting the public, the building 



l3ldlatio9.. Zone i, Zone i a, an Zone Ird exhagst k 
3pera.bk a"eltr2ttim pkmxns 

h and Development 

actinides. The Plutoni 

plutonium, americium, uranium, neptunium, and other radioactive isotopes. The 
laboratory was also used to analyze solu~~ons for normality and for impurities present in 
the process streams. 

sses over the last 35- 
xchange, i nc ine~a t~~  

washing, peroxide precipitation, calcination, conversion of green cake to PuF, HF, 
hydrofluorination, reductions and button break-out, Am processing, feed evaporation, 
HCL dissolution and cation exchange, cascading oxide dissolution, cascading SS&C 
dissolution, lab waste precipitation, lab waste recovery by cation exchange, acid fume 
scrubbing, incineration off-gas scrubbing, crushing and grinding of SS&C, crushing and 
grinding of ash, Nash Pump vacuum operations, Bingham Pump vacuum operations, an 
many other plutonium recovery processes. h4 active andor hazardous 

line. Room 146 (north) later became the Plutonium Special Recovery area, with new 
gloveboxes, tanks and equipment installed. This new equipment allowed for special 
residue dissolution, ion exchange, precipitation, solvent extraction, and other related 
special recovery processes. See Table 1, Sets 34-36, of the Building 771 RLCR, Revision 



~ ~ o ~ u ~ t i o n ~  This s 

Fluid Bed Fluo~nation (FBF) process to simulate the f~ 

Room 146C, whch is the 01 Corridor 6, is a fo 
residues. The vault is su~ounded by 
radionuclide cont~inat ion is expect 

to store low level 

Room 18 1A had many different types of processes and gloveboxes over the years. 
Originally there was waste sorting and packaging, which sorted out line-generated wastes 
and bagged them out in the various waste categories. A glovebox was setup to separate 
the wood fi-ames fi-om the HEPA filters for incineration and/or further processing. At one 
time, Room 18 1 had a tantalum leaching process, which removed Pu fi-om casting funnels 
and crucibles. Ash and sludge leaching and calcining was another process. Another 
process was an R&D Direct Oxide Reduction p 
calcium metal and chloride salts to convert calcin 
system and process tanks were installed for sol 

ad part-casting furnaces, ma~hin in~,  and ~ab~cat ion o 
the weapons program. Later Room 182 became a  pluton^^ etallurgy Research 
laboratory. Rooms 183, 185 and 186 were metallurgy. Rooms1 84 and 188 became 
storage vaults, but have since been striped and are used for miscellaneous storage. 
Rooms 183 and 186 are presently size-reduction areas with size-reduction tents and 



deposited lead contamination in the concrete structures of the room. It is estimated that 
several grams of SNM hold-up are present in the concrete and room structures. 

2.1.2.7 Corridor “Cold Office Area” 

The Corridor B “Cold Office Area” includes all of Corridor B and Offices 116,117, 
117A, 118,119,ll 9B, 119C, 11919,124,125, 125A9 125B, 125C, 125D, 125E, 
126,1234 and 126 om 116 contains the ~ o ~ ~ c t ~ o ~  oint to the plant fiber optics 
system. 

walls. 

2 1. 
This area includes the men’s and wo en’s locker rooms, the janitor’s c~ose~,  an 
laundry cage in the men’s locker room. Equipment consists of lockers, benches, and 
plumbing fixtures. 



The Room 151 Radiation Control Area includes ofRooms 135A,135B9 151, 151A, 
151B, 151C, 151E, 151F and 15%. This es the RCT areas, the selective alpha air 

00 

Room 153 was an R&D area that included Gloveboxes 153 
153E; “Hot Cells” (HC) HC1, HC2, HC3, HC4, HC5 and H 
86, T-87 and T-88. The area also includes test equipment, piping, remote manipulators, 
and water-walls. Gamma and high neutron emitting materials were processed, handled 
and packaged in this area. Various type of shielding, including Benelex, lead, and 
Plexiglas, are present. Mercury-filled instruments are present. Various other chemicals 
wer 
771 

including acids, bases, oils, and solvents. See Table 1, Set 48, of the Building 
, Revision 2, August 8,1998. 

ea 

9 15 
oxes used for labo~ 

, 158 South, BX1, 
6636 and 664. The area 

The area contains gloveboxes 
including Gloveboxes 158 
BX9; and Hoods 2,66319, 
and the Standards Laboratory where standards for counting equipment were prepared. 
Rooms 158 and 159 were the radiochemistry labs. Room 160 was the Calorimeter Lab, 
which contained cooling systems. Room 165 is the smear counting room that also has 
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process gloveboxes, process tanks, and associated process piping. Room 180A is a 
process simulation lab used for R&D work to define process operating parameters. Lead 
shielding is used through the glovebox systems, as well as water-wall shielding. Room 
1 SOB is a vault that has been cleaned out and RCRA closed. Room 180C is an extension 
of 180A. Room 1 SOD included a glovebox used for hydroxide precipitation and 
neutralization of lab wastes. Room 180E contains furnace casting metal storage within 
gloveboxes for R&D operations. Multiple kilograms hold-up is present in the 

ten 

The Room 179 Maintenance Area includes Rooms 178,179 and 179A, and Glovebox 
179A. This area contains lathes, mills, saws, and other maintenance equipment. 
Lubricating oils, cutting oils, and solvents were used and stored here. Additionally Freon 



S 

Mercury is expected to be c o ~ t ~ i n ~ ~  in analytical i n s ~ m e ~ ~ ~ .  A caustic s ~ ~ b b ~ ~  is 

are the r a ~ i o a ~ t ~ v e  ~ o ~ t ~ m i n a n t s  for t 
occurred. 

2.1.2.22 Are 

The Main Plenum Area includes Room 280,28OA, 280B, 2817281A, 281B, 282,282A, 
282B7 282C and 282D; filter elements; cinderblock walls; and plenum doors. The 
primary filter bank contains 525 filters. The secondary filter bank contains 391 filters. 
All airborne radioactive particulate from the B771 processes and process rooms may be 
deposited into the filter media. 

supply system; main electrical switch gear; and Control Room Panels. 



Zone I Filter Plenums. 

This area includes Corrid 
(only to the south outer 
doors; and piping. Resi 
break is expected. Rad 
in pipelines above the drop ceilings. 

2.1.2.28 

The IDEC Area includes 8 new intake air systems, piping, valves, electrical distribution 
and control panels, and the metal building located on the North Roof area of B771. All of 
the equipment in the IDEC Area is new ventilation ~ q u i p ~ ~ ~ t  that has never been 
into service. 

Indiremired  Evaporative Cooling (IDEC) Are 

T-12 East and T-12 West are 20,000 gallon, abandoned underground concrete tanks, and 
part of IHSS 000-121 Tank 12-QPWL. They are located below the Bu771 Cafeteria and 
Shower/Locker Trailer T-77 1 C. Process knowledge information indicates that ai one 
time the two tanks recei 1 process area floor drains and liquids 

rocess area floor drains were 



were enclosed in an und 
fi-om ~uiIdings 559, 70 
buildings came on line. 

consisted of TransiteB, reinforced concrete, corrugated metal, ridged insulation panels 
covered with aluminum sheet, steel-metal fiaming, cement block, pre-stressed reinforced 
concrete twin-tee panels, metal panels or combinations of these materials. There are 
under ground concrete tanks and above ground steel tanks in the building to store liquid 
wastes . 

e man door, and two e 
e build~ng. On the east SI le 

door to a small covered dock at grade level. 

The building is divided in half, with the west half used to treat high-level alpha activity 
wastes and the east half used to treat low level wastes. The dividing wall is made of 
reinforced concrete that ties into reinforced concrete beams that support the floor and 



ng, were eight ~ o ~ ~ ~ e t e  waste t 
oor level. All of 

removed). Two 12,000 gallon tanks are located east of the tanks built into the b u i l ~ ~ n g ~  
and have been emptied 

A 9,000 gallon concrete t 
sludge from the second s 
Currently the opening is 
horizontal steel tank in 

In 1958 a 30,000 gallon concrete tmk was constructed south of the two 12,000 gallon 
tanks. This tank is still present, and has been emptied and foamed. 

All additions to Building 774 have a floor level starting at the same level as the second 
floor of the original building and are numbered as such. Room 206 as it now exists was 
created in the late 50's or early 60's when the first addition, a 15 by 24 foot addition, was 
built to the west of the entrance stairs and east of the west equipment hatch. A doorway 

the tank is not operational. It is bei 

foot opening cut in the northwest corner of the original structure (Room 202). In the 
southeast comer a filter plenum, which is no longer in use, was built with a 3O-foot 
exhaust stack extending through the roof and held in place with three guy wires. 



t panels in the roof. 

of the south wall of this facility is built next to the north wall of the north 12,000 gallon 
concrete storage tank. The ground floor (second floor) is an eight-inch thick slab built o 
grade with two reinforced concrete cess e q u i ~ ~ e m t  that is no 
longer installed. The third floor is s lace reinforced c o ~ ~ r e ~ e  
beams tied into twelve outside vertical columns that are made of~ein~orced concrete. T 
floor is a six-inch reinforced sl 
the east side and covers the entire . The second is in the middle of 
the room. The walls of the second floor are poured-in-place reinforced concrete. The 
walls of the third floor are cement block filling the space between the vertical columns. A 
reinforced concrete lentil was poured on top of the vertical columns to support the pre- 
stressed, twin-tee roof panels. In the northwest corner of the third floor, Room 320, is an 
office constructed of concrete blocks. In the northeast comer next to opening in the floor 
is the filter plenum for this addition. The east side of Room 220 has a 3' 4." high steel 
wall that acted as a containment wall for the tvvo feed tanks for the process. After the 

c o ~ ~ ~ s  forth 

The eave and east side of the roof is J-M type W eave trim held in place with lead-headed 
bolts. The roof and Transite@ wall are sealed with Perm-Seal filler strip and asbestos 
putty. There are three rollup doors mounted to steel framework in the walls of the covered 
dock. Two are on the north wall and one at grade on the east wall. 



joists. 

Ceilings in the shower and restrooms are %99 fire r ~ t a r d a ~ ~  board a ~ a c ~ e d  to 2” 
” metal joists. The ceiling in the rest of the ad 

’ceiling panel construction. 

W A C  for the addition is supplied by a unit mounted above the drop ceiling on supports 
fiom the roof joists. The intake is on the east side of the addition. The condenser unit is 
mounted on supports on the roof of the original building to the south of the addition. 

In 1973 a seventh addition, 54’wide 64’long X 54’hi&, was built south ofthe original 
building. This addition is three stories high with QITZ floor elevation the same 
the floor of the second floor of the original build comcrete tanks that were s 
of the b u i l d ~ n ~  were removed as waste the e n ~ r a ~ ~ ~  to the valve vault for 

The floor slab was tied into the grade beam with rebar and separated from the ground 
with 4” type J-void material. A vapor barrier was placed between the slab and the type J- 
void material. Tank supports were keyed and tied into the floor with rebar. All other 



rced con~rete wall on 

tanks. 

The third and fourth oor walls are one-foot thick and e keyed into the 
them. The 22” diameter columns that support the third floor become 16” in d i a ~ e t e ~  at 

e third floor to su floor. The t ~ ~ d  and f o ~ ~ h  floor have 
the third floor orner is an airlock that opens 

ell made of cast- Also in this c o ~ e r  is an interior enclose 
to the second amd fourth floors. Room 341 occupies the rest of the third floor and has a 3” 
comcrete pad on the west side that is the base for Filter Plenum 202. This plenum is the 
exhaust for the hot equipment in the building. 

On the fourth floor in Room 441 in the northwest corner is a 3” pad that supports Filter 
Plenum 20 1, the building supply plenum. In the southwest corner is an airlock that goes 
out to a loading dock on the south side of the addition. To the east of the dock is a 
concrete pad that supports the A/C cond 
in-place stairwell that goes to the secon 

. In the southeast comer is an enclosed cast- 

addition that is 45 ft wide by 52 ft long by 19 ft high. The short leg of the E is 15 ft  long 
by 17 ft wide, and it is built north of the addition that contains Rooms 206,207 and 208. 
The addition was constructed of reinforced concrete. Provisions were made structurally to 
add a 34 ft X 36 ft third floor if the need arose. 
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a 3 1 9q X 30” grade 

The floor slab is 6” thick with 6” X 6” wire fabric re~nfQ~cing in it. 

Four one-foot wide by two-foot high reinforced concrete beams, which are supported by 
the 12” square columns, supports the roof slab. The roof slab is ” thick reinforced 
concrete with the top of the slab one foot below the top of the 
third floor could be built the roof is flatit. The rest of the roof sl s to the north to an 
ele~ation of 2’ 4” below the to 

On the east side of the small leg is Room 25 1. The wall for this room is gypsum board 
over metal studs. Entrance to this addition is through the double door in the north wall of 
Room 202. There is a double door in the middle of the north wall and a single door in the 
west wall that leads to the dock to the north of Room 212. The door that was in the east 
wall of room 212 was closed off when this addition was built. 

The exposed walls that are not next to an existing wall are insulated with 2 inches of 
ridged insulation covered with 22 ga alumniwn panels. The roof is covered with ridged 
insulation, a membrane, and a halt and gravel. 

Rooms 105,204 and 25 1, and the air lock at the n o ~ h ~ a s t  comer of Room 203 have some 
of their walls made of gypsum board. The walls in Room 321 are covered with sound 
deadening material to reduce the noise level of the equipment in Room 320. With the 
exception of the metal walls, all walls are painted. 



Most ceilings in the 
212,301,302,303, 
concrete roof. Roo 

panels. The ceili 
reduce the noise 

2.21.5 

The roofs of the building are reinforced cancrete 
concrete panels covere with ridged insul 
‘The exception is the f Over Room 2 12 
roof over Room 212 is corrugate metal. The roo 
ribbed metal roof over i~sulation. 

2.2.1.6 Doors 

There are 37 personnel doors in Building 774 of various types. All doors are hollow 
metal with or with out windows in them andor louvers in them. The windows are glass 
with wire-mesh reinforcing in it, and could be two pains in the top half of the door or a 
10” by1 0’’ window at eye-level. The louvered doors are used in the restroom and shower 
doors. Most outside doors are without windows. Only the main entrances to the building 
lhave windows in them, and 
dock doors are w a ~ ~ - m o ~ t ~  

me of the interior doors in the original 
tee1 r o l ~ u ~  doors. 

There are two HVAC systems and two ventilation systems in the building. One 
ventilation system exhausts air from Rooms 220 and 320 through Plenum 320A. The 
other system, located in Room 341, exhausts air from the gloveboxes and equipment in 
the hot side of the building and e 
louvers in the west wall of this 

austs through a four stage filter plenum to outlet 
tion. One MVAC s~stem supplies the air to 



louvers for this system 

The effluent was sent to the second stage process where the waste was treated further and 
then sampled. If the waste was still high in alpha activity, it was returned to the first-stage 
process and precipitated again. The second stage also received low-activity waste fio 
the rest of the plant site. Low-activity wastes were precipi 
vacuum filter. Solids fkorn this stage were collected in lin 
low-level waste. The e f f l ~ ~ ~ t  was sent to the solar pon 

d filtered on a rotary 

1967 a thermal siphon ev orator and dou~le-d er were installed in the ad 
built that year. Wastes fiom the solar pond were pumped to the feed storage tanks in the 
addition and evaporated. The concentrate was sent to the drum dryer. The resulting salts 
were put into lined boxes and shipped off site as low level waste. The steam fiom this 
operation was condensed and sent to Tanks 774A and 774B for site release. When the 
evaporators in B374 started operation, this process was discontinued, and the equipment 
was removed. 

organic wastes that could n 

waste with cement, EnvirostoneB, and an accelerator, 
shipping the drum off site as radioactive waste. 

2.2.3 Current Status 

The second stage process and the process to treat aqueous wastes are still active. Tanks 
also are currently being draine 



followed the guidance ~ ~ o v i d e ~  in the Site aissance Level Chara~t~~zat ion Plan 

The ~ o l l o ~ i n g  section revisits the original DQOs used in d e s i ~ i n g  the C ~ ~ a c t e ~ z a t i o n  
Package. 

The   rob^^^ consists of the 
the unknowm extent of radio 
(interior and exterior), ceili 
released). 

The Decision 

The decision is whether release criteria for radiological and chemical constituents are met 
(see Decision Rules below), based on types and quantities of any radiological and 
chemical contamination present. 

~ n p ~ t s  to the ~ e c i ~ i ~ ~  

The inputs to the decision i n c l ~ d ~  historical and ~ r o c e ~ s  ~ o w ~ e  

considered within the project boundaries. 

Decision Rules 

This section presents the rules to support the characterization decisions, specific to each 
owledge, facility ination. Decision rules are applied based on ~rocess 
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os/ I 2/0 1 -~ 

s, 2nd radKdsgical aP chemical sanplirag and 
analysis resL?"%s. 

If any r a ~ ~ o ~ o g i c a ~  
guidelines provide 

Plan. 

measurement exceeds the surface ~ontaminat~o~ 

s 
9 

radiologically contaminated. 

If d e c o ~ i s s ~ Q ~ ~ ~ g  waste is 
waste exhibits a ~haract~ristic ofa hazardous waste, 
hazardous waste in accord 

ixed with or c o ~ t a i n ~  a listed ~ a ~ a r d o u ~  waste, 
the waste is consi 

~~~~~~~~s S u ~ s t ~ ~ ~ e s  

If material contains a listed hazardous substance above the CERCLA reportable quantity 
(40 CFR 302.4), the material is subject to CERCLA regulation (i.e., notification 
requirements). 

erylliu 

If surface concentratio~s o 
material is consi ered b e ~ l l i ~ ~  c 

Remediation Waste and subject to the requirements of 40 CFR 761. PCB remediation 
waste includes: materials disposed of prior to April 18, 1978, that are currently at 
concentrations 250 ppm PCBs, regardless of the concentration of the original spill; 
materials which are c u ~ e n t ~ y  at any volume or conce~tratio~ where the original 



If any one sample of a sample set representing a h o ~ o ~ ~ ~ ~ e o u s  m e d i u ~  results in a 
)? then  materia^ is considere 
100 1 - 10). 

Tolerable limits on decision error (95% confi 
and sampling plans, as well as actual measurement data resulting from imp1 
the plans. Survey area size limits are based upon the re~uirements of Table 
475-RSP-16.01. Survey areas were developed based on current radiological postings, the 
procedurally driven size l i ~ i t a t ~ o n s ~  ~ n c t i o n  
maintaining ~ont iguo~s  survey areas, 

Decision error does not apply to as estos sample sets per 40 
compared with the decision rule Q 

Optimization ofPCan Des 

Radiological characterization was conducted on interior floors, walls and ceilings, and 
exterior walls and roofs as necessary. The following criteria were used to develop the 
radiological survey/sampling characterization package: 

d use of area, and where possible, 

s~ple-by-samp~e basis. 

Radiological field measurement methods and i n s ~ m e n t a t i o ~  are described in ~ e c t i ~ ~  
3.0 ofthe Site RLG 

ction 3.0 of the Sit 

Radiological characterization 
radioactive contamination that may be present on or in B771 and B774. This section 
discusses how the characterization was conducted. Radiological hazards are discussed in 
Section 4.0, and sample results are presented on posting plots (see Attachment B). 

med to define the nature and extent of 
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lines, and v~nti~atiQn ~ u ~ t § / p ~ e n ~ ~ § ) ,  

support D&D planning by estimating the areas requiring intrusive D&D (e.g., surface 
media removal by s c a b b l i ~ g ~ y ~ o l ~ ~ n g ) .  Accordingly, the desired data were sample 
(surface media) data. Pre- and post-sample total surface activity (TSA) and removable 
surface activity (smear) ~ e ~ ~ e m ~ n t s  were colle d for ~ ~ d ~ o ~ Q g i c a 1  control purposes 
and to determine if additional c o n t ~ ~ m a t i o ~  exis 
were not performed because surficial rad~ologi~a~ co 

he course of D&D. A summary of the data 
-1, Overview maps delineating the areas r 

presented in Attachment A. 

3.2.3 

Measurements were pedomed to evaluate the contaminants of concern (Le., Pu-239 and 
Am-241 -- transuranic alpha-emitters). The TSA measurements were collected with a NE 
Electra using a DP-6 probe (90-second counts). Removable activity measurements were 

Sampling and Field Measurement Methods, Procedures and E ~ ~ i ~ ~ e n t  

ide a method of referencing survey results to survey ement locations. These 

reference coordinate system. 



AD 

AB 

AH 

AM 

_________p_ 

4E 
kF 
4L 

(1) No s m  

771031 
771032 
771033 

771034 
771035 

771036 
77 1038 

771039 

77 1040 

771041 
771042 

77 1043 
771044 
771045 
771046 
77 1047 

771048 
77 1049 

77 1050 

771051 
77 1052 
77 1053 
77 1054 
771055 
74105 
771057 
771058 
771059 

N/A 
N/A 

- 

240D, 240E and 2406 

246A and 247 
2 Rooms 229,230,23 1,241,242,245,246, 15 15 

N/A 
les were collected in areas where painted-over contamination does not exist, based on process 

history or the absence of  paint. 
(2) Additional samples will be collected prior to decontamination and/or waste disposition. 
(3) Biased samples were collected (area with highest potential for contamination due to airborne 

deposition). 



Chemical charact ed to d e t e ~ i n ~  the nature extent of chemical 
cont~inat ion that may be present on or in th 
based on a review of a ~ ~ ~ ~ ~ o ~ ~ ~  
ata co~~ec~ iQn  to fill ies ~ 

Historical information and the 
this section. Related hazards are discussed in Section 4.0. 

€3474. C h a r a c t e ~ ~ a t ~ o ~  was 

Infomation on chemical. c o n t a ~ i n ~ t s  of concern ( 
~ ~ ~ C E ~ ~ ~ A  consti~ents, lead in 

estos: Limited historical asbestos ~ s ~ e c t i ~ n  data exist fo 
However, based on the age of the buildings, the presence of asbestos-containing ~ a t e ~ a l s  
is suspected in both buildings. Therefore, an asbestos inspection of the buildings and 
sampling and analysis of suspect materials were required. 

Beryllium: According to the Location of Known Beryllium Areas (Historical and 
Present), beryllium was present in the following rooms within B771: 1 14, 146, 152, 154, 
156, 158, 162 and 165. Plenum FU2 in Room 249 and the main plenum in Room 283 
could have been contaminated by operations where b ~ ~ l l i ~  was present. In 
the following rooms within B774 are listed: 103,202,203,210,211 and 220. 

are currently being performed to verify contamination, and some areas and e q u ~ p ~ ~ n t  are 
being de-posted based on survey results. Survey results are presented in the Industrial 
Hygiene Information System (for new data) and the report entitled B771/774 R-H 
Beryllium Report, September 1999. Based on the extensive beryllium data, beryllium 
sampling was not conducted as part of this characterization effort. 



erous areas 

c ~ a r a ~ t e ~ ~ e  chemical ~ o n t a ~ i ~ a t i o n .  

There are eight CERCLA waste storage units in 774 and one CE 
These units were R@ units, but are now 

ntaining ~ ~ a r d o ~ s  
itted and i ~ t ~ ~ ~  status 

Contamination Remediation, February 28,2001 (refer to Tables 7, 8 and 10, 
respectively). 

No sampling for  dous us substance analysis was c o ~ d ~ c t e ~  during 
effort. No obvious chemical staining was observed durin 
of  hazardous substances and wastes generally have 
occurred. Also, most of the paints in the B771 process areas 
radiological co~tamination areas (CAS) in both buildings~ 
process equipment, tanks and process lines will be characterized generally via process 
knowledge and in more detail during in-process characterization. Therefore, facility 
surfaces (e.g., floors) will be sampled for hazardous substance analysis, as necessary, 
during in-process characterization after gloveboxes, other equipment, tanks, product and 
waste containers, and paints have been removed. 

Lead and other toxic metals in paint: No information exists on the metal content of 
paints on B771 and B774 surfaces. However, based on the age of the facilities, toxic 

characterization 

component is to be scabbled or otherwise comprise a separate waste stream. 

Polychlorinated Biphenyls (PCBs): No sampling for PCB analysis was conducted 
during this characterization effort. There are no records indicating historical 

of PCBs in the buildings, and no obvious staining was observed during 



ased on the age oft 

samples + 6 duplic 
and analysis will b 
c ~ a r a ~ t e ~ z a t ~ o n .  

Waste. 

inspector. A total of 255 samples were acquired fkom suspect material. Results of the 
inspection and follow-up sampling and analysis are summarized in Section 4.0 and filly 
documented in the Asbestos Characterization Report for Building 77 1/774, which is 
maintained in the 771 Closure Project File. Numerous paint samples also were collected. 
Results are presented in Section 4.0, and data are maintained in the 771 Closure Project 
File. 



For each facility, the po 
~ o n t a ~ i n a ~ t ~  was consi 

beryllium; 

lead and other toxic metals; 

Each potential chemical haz 
knowledge coupled with visual inspections (refer to Section 3.3). In addition, each 
facility was inspected for asbestos-containing material (ACM) and chemical spills, 
including PCB leaks from PCB light ballasts. Numerous samples were taken and 
analyzed for ACM. Numerous paint samples also were collected and analyzed for toxic 
metals and PCBs. Chemical hazards are presented by chemical in Section 4.2. 

Physical hazards associated with the two facilities consist of those common to standard 

was evaluated p ~ m a ~ l ~  based upon ~ ~ s t o ~ c a l  and p r ~ c ~ ~ ~  

including building deactivation, are still on going within the facilities. For example, 
types and quantities of hazardous materials and their locations may change. Also, levels 
of contamination in different areas may increase or decrease. However, in general, 
hazards are continuously being reduced and will be significantly less prior to demolition. 
Hazard characterization will continue until completion of the Pre-Demolition Survey. In 



release limits prescribed in 

Radioactive conta~ination is present on 
in equip~ent and building systems (ego, 
ion ducts/pl s). Some areas and 

equipmenthystems have high levels of radioactive conta~~nat ion~ Also, radiological 
hazards are associated with the presence of in-proces 
holdup, other radioactive materials (e.g., containeriz 
calibration sources), and radioactive and mixed waste (refer 
~ e c o ~ a i s s ~ c e  Level Characterization 

lex  ~ a t ~ r i a ~ ,  nuclear 
cia1 ~~~~e~ material 

4.2.1 Asbestos and Silica 

B771 and B774 contain a significant amount of asbestos in non-friable and &able forms. 
Asbestos-containing material includes pipe insulation, ceiling and floor tile, drywall, 
cement board, roofing material, and flashing. Some of the asbestos is damaged. The 
friable and damaged asbestos presents a s i ~ i ~ c ~ t  abate~ent hazard. The results ofthe 
asbestos inspection and sample analysis, includi 







(1) Assumes all non-loa 

All are less than 

square meter. 

0 Additional 
rmdorn sa-7plng 
required, and 

to assure 
“elevated” areas 
are less than 100 
d p d l 0 0  cmz 

biased san1piing 

averaged over 
square meter. 

I-bearing walls are removed. 

Other 
Structures 

metals, used as anti-scaling agents and biocides, also may be present in cooling water 
systems. In addition, metals may be present on and in building floors, within process 
areas (CAS), as a result of releases from process equi~ment~ tanks, process lines, and 
waste containers. Specific hazards associated with process equipment, tanks, process 
lines, and cooling systems will be determined as part of in-process characterization before 
such items are removed. Hazards associated with historical releases will be determined 
after paints, process equipment, tanks, and waste containers have been removed. 
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had a lead concentration above the RCRA level (i.e., 22.8 ppm vs the 5 ppm limit). All 
paint samples from B771, B771C, B774, and the 771/776 Tunnel had metal 
concentrations below the RCRA levels. Refer to the analytical data maintained in the 771 
Closure Project RLC file. Paints that have toxic levels of metals and that are removed 
from their substrate will be managed as hazardous waste pursuant to 6 CCR 1007-3. 
Building surfaces that contain paints with metals will be managed as non-hazardous 
waste if paints are not removed from their substrate, according to E n v ~ o ~ e n t a l  Waste 
Compliance Guidance #27, Lead-based Faint (LBP) and Lead-based Paint Debris 
Disposal. 

Lead shelding is present in the form of plates, lead-lined gloves, and lead-lined glass 
windows. Related hazards will be identified and controlled before shielding items are 
removed. Related wastes will be managed pursuant to 6 CCR 1007-3. 

Lead could be present in older electrical components, including incandescent lamps, and 
mercury could be present in older electrical components and thermal instrumentation, 
including fluorescent lamps. All hazardous waste (e.g., lead- and merc~-containing 
lamps) will be identified and managed pursuant to 6 CCR 1007-3. 

and waste containers. Such compounds also may be present on and in building floors, 
within process areas (CAS), as a result of releases fiom process equipment, tanks, process 
lines, and product and waste containers. Specific hazards associated with process 
equipment, tanks and process lines will be determined as part of in-process 
characterization before such items are removed. Hazards associated with historical 



ent (e.g., oil r e s e ~ o i r s ~ ~  an 

~~oro- f luo~o-car~ons  (CFCs as freons, that are resent in ~ o o ~ ~ n ~  an 
r e ~ g e r a t ~ o n  units, including 

aulic systems), All 

visible under where the equipment was located, the floor will be sampled and 
for PCBs. All PCB wastes, including waste oils, contaminated equipment, an 
remediation waste, will be managed in compliance with 40 CFR 76 1. 

Some applied paints on facility surfaces contain PC s at concentrations 2 50 ppm. For 
example, several walls and floors within the B771 Cont~ination Areas (CAS) have high 

concentrations in paint (i.e.? 15 paint samples out of 39 samples collected &om 14 
rooms). It is not known if paints in non-CA areas have high PCB concentrations. In 
addition, high PCB concentrations were found in B774 (Le., in 3 out of 4 samples from 
Room 102, and in 3 out of 6 samples fiom Room 210) and the 771/776 Tunnel (Le., in 3 
out of 4 samples). However, the samples fiom B771C (4 + 2 duplicates) and the exhaust 
tunnel (4) had undetectable levels of PCBs in paints. Refer to Table 4-2 below and the 
analytical data maintained in the 771 Closure Project RLC file. All removed paints and 
painted demolition debris will be managed in compliance with regulations governing 
PCB bulk product waste (i.e., 40 CFR 761). 





W = Wall F = Floor ui = undetected at the specified concentration. 



a ~ ~ u n t s  of hazardous, toxic and a s b ~ s t o s - c ~ n t a i ~ n ~  waste are ant~c~pat~d.  A11 
in compliance with 

Section 3.3.5, as applicable. Asbestos conta~ning material, and all hazardous and toxic 
waste will be removed and disposed ofin compliance with EPA and CDPHE regulations. 

Table 5-1 
Concrete 

215,510 cu ft 

54,792 cu ft 

1,360 cu ft 

11,348 cuft 

Wood 

0 cu ft 

0 cu ft 

0 cu ft 

E-F 

eta1 

2,408 cu ft 

Ocuft 

0 cu ft 

Co~rugatedf 

0 cu ft 

3 cu ft 

3 cu ft 

3 cu ft 

Wall 

10,406 cu ft 

439 GU ft 

0 cu ft 

0 cu ft 

ACM 

Pipe insulation - 3,530 sq ft 
Fittings - 1,410 
Ceiling tile - 40 sq ft 
Drywall - 4,320 sq ft 
Cement board - 9,440 sq ft 
Floor tile - 37,500 sq ft 

Vermiculite fill -- 900 sq ft 
CauWrope -- 36 sq ft 
Glue pad - 1,790 sq ft 
Coating - 4,500 sq ft 
Glue - 300 sq ft 

Flashing - 2,600 sq ft 
Insulation - 630 sq ft 

Window putty - 34 S q  ft 

Roofing - 480 Sq ft 

sq ft 
Not determined 

No ACM observed 

Concrete block 
44,947 cu ft  

D cu ft 

3 cu ft 



public also expect d ~ c i s ~ ~ n s  and data that are 

de~ensible~ 

sets subject to V&V consist of all analytical lab0 
Radiological survey data are not included due to changes in progress 
throughout the areas surveyed. The respective s s remain open until pre- 
demolition surveys are completed. The radiological survey results are adequate for 
characterization purposes, specifically for establishing con~rQls for ~mpending 
decommissioning work in the areas. In contrast, l a b o r a ~ o ~  results are fixed ~ i t h i n  
painted surfaces, and will not be affected by routine c o ~ ~ g ~ a t i o ~  changes in the areas. 

This DQA on radiochemical results supports conclusio~ in the report by i~plement in~  
QNQC guidelines from the following MARSS 

54.9, Quality Control; 

58.2, Data Quality Assessment; 

59.0, Quality Assurance & Quality Control; 

Appendix E, Assessment Phase of 

Appendix N, Data Validatio~ Usin 

All ~ n a l ~ ~ ~ a ~  results were v a ~ ~ d a t e ~ ~  eo 

 at ional Functional 
Guidelines for Inorganic Data Review; 
EPA 540/R-94/0 12, USEPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review; and 
~ o c ~ e e d - ~ a r t i n ~  1997. Evaluation of ~ a d ~ o c  

0 

ata Usability, E S E M S - 5 .  
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that directly support the PDS decisions, such that any l i~ ta t ions  of the data relative to 
project goals are delineated, and the associated data are qualified 
accordingly. The V&V process was graded relative to the origin 
as defined in Section 3.1 an specific criteria, as they pertain to 
described below. 

edia samples ( 

Chain-of-Custody; 

Preservation and hold-times were within tolerance; 

Instrument calibrations; 

Preparation blanks; 

Interference check samples (metals); 

Sample analysis and p r ~ ~ a r a t ~ o n  methods. 



There are no si 

r~pea tab~l i t~  of  
concern. 

 or-to-inconclus~ve laborato~ p 
precision, the ~ a ~ ~ d e  of the 

combined with the r e ~ a ~ n d e r  of the l ~ b o r a t o ~  QG data indicates that interio 
within B79lB474 are P 

s c o ~ ~ l u ~ ~ o n   in^^^^^ the follow~ng 

(3 8 values, i n c l u d ~ ~ ~  
eater than the action 1 

(only 9 of the 38 values were less than the action level). 
2. Laboratory blanks showed no significant contamination that would cause enough high 

bias to account for the reported concentrations, 
3. Laboratory control samples were generally acceptable, indicating adequate accuracy 

of the analytical measurements. 

od repeatability of l a b o ~ a t o ~  
results. Consider the following 

points: 

1, Only one MSMSD sample set was performed for the total number of 38 samples 
(1:38); this frequency of QC samples is well below the i n ~ ~ ~ t ~  standard ~~n~~~~ of 
1 :20. 



istance mea§urements recorded on 
laser technology used for distance me 

w ~ t h ~ n  3% of ac 
ents assoc~ated 

pCi/g or pCi/l for the U species. These con~en~ations typically translate to <2 
I 0Ocm2). Sample-specific accuracies are reporte he laboratory reports as either 

ing error. Accuracy of 
opy calibrations~ use of 
a1 yields. Recoveries of 

r (e.g., total propagated uncertainty [TPkJI), 
 radiochemist^ results was controlled through period 
laboratory control samples (LCS), and ~ e a § ~ e ~ e n t  
LCS were within 220% of the spike amount, consiste~t with industry standard 
quality controls, such as sample-specific yield per~entages, are maintaine 
laboratory data packages managed by K-M ~ a l ~ i c a l  

Blanks yielded no concentrations significant enough to cause a high bias in the 
corresponding real samples; stated differently, there are no false positive results due to 
cross-contamination in the laboratory. 

Chemical Results 

Accuracy for asbestos volumetric concentrations is based on the §emi-¶u~titative 

s, and serial d i ~ u t i o ~ § ~  

~uali~cations of the TCLP metals results were si 
decisions (i.e., concluding that paints are not metals-contaminated). 

t enough to impact project 

les a c ~ ~ i ~ e d  for the project are repres sed on the ~ol~owing criteria: 



Radioactive concentrations, in pCi/g, were converted to dpm/100cm2 for the purpose of 
comparing results with the unrestricted release criteria defined in DOE Order 5400.5. 
This conversion is conservative, as it translates all measured rad ioa~t iv i~  to within 
infinitely thin layer of  the (expose ) sample surface, vs. rando 

e entire matrix of the sample. ~ a d ~ o ~ ~ e ~ i s t ~  samples w 
upper concrete surfaces for the ose o~rep r~se~ t ing  any 
contamination within anticipat led” waste streams. 

C ~ ~ ~ ~ C ~ ~  

241 reals, I4 dupes 

All samples throughout the buildings were paint samples scraped from painted wall or 
floor surfaces. Analytical samples were limited to painted surfaces for the purpose of 
representing any possible contaminants within “scabbled” waste streams. 

Buildings 771 & 5 CCR 1001-10 
774 EPA 600/R-93/ 1 16 

(“none” is < 1 % by 
volume) 

ling com~leteness is ad 



48 real 
4 QC (dupes) 

15 
1 

I 

1 

B771 & B774 are 

relative to toxic 
metals. The paint 

RIN 01N0035 
RIN 01N0024 

J '  I 

I I I RIN-00N0089 

1 I RIN-0 1 NO03 1 
1. RIN-0 1N003 1 



__I. v-- 

15 15 
i -00NQ 108 1 15 

15 15 
15 15 

15 15 1 -0 lN0002 

15 15 

17 17 

20 1 -01N 2 

15 -01N0050 1 15 
15 15 

15 15 ~ - 0 l N Q O ~ O  

15 15 1 -01N0058 

15 1 -0 w0045 15 
15 15 

30 (BIASED) 30 (BIASED) 
30 (BIASED) (7 TO 

DATE) 
30 @IASED) (7 TO 

DATE) 
r1n-0 1N0033 

5 (BIASED) (REMOVE 
PAINT) 

5 (BIASED) (REMOVE 
PAINT) 

I RIN-01NOOO5 15 
15 

15 

15 

15 15 

15 

15 
15 
15 

15 1 
- 

15 
15 

3 - BIASED 

15 

15 
3 - BIASED 
4 - BIASED 4 - BIASED 

3 - BIASED 3 - BIASED 
IO - BIASED 10 - BIASED r1n-0 1N0073 



a ~ ~ ~ ~ e  with radio~o~ica~ survey and a ~ a ~ ~ ~ ~ a ~  data on a 
asis. This c o ~ ~ a ~ a b ~ l i t ~  is based on: 

ng units in the r e ~ o ~ i n g  of ~ ~ a s ~ r e  

Use of site-approved p r o c e ~ ~ r ~ s  ( ~ o ~ ~ a ~ t  State~ents of Work for l a b ~ r a t o ~  
analyses, tj 1.1); 

S y s t ~ ~ a t i c  q ~ a ~ i ~ ~  cont~o~s; an 

Thorough d o c ~ ~ n t a t i o n  of the 
redu~tion into formats desi 
data quality objectives. 

ing, ~ a ~ ~ l i ~ g / a n a l y s i §  
decisions posed 

6.2.6 Sensitivity 

Adequate sensitivities in units of pgkg (PCBs), pg/l (TCLP metals), and pCi/g were 
attained for all samples; these minimum detection or quantitation limits are well below 
the associated contaminant-specific, regulatory action levels (typically <<1/2 the action 
level). Sensitivity for transuranic and uranium concentrations in paint ~ i ~ ~ l l y  converte 

itivity values are i ~ ~ ~ ~ d e ~  
ct file. 

5 dpm/100cm2, or about 5% 
ssociate~ s a ~ ~ l e  results, whi 



1999. 

K-H, 1999. De~on t~ ina t iQn  and 

K-H, 2000. Pre-Demolition S ~ e y  

1997 (NUREG-1575, EPA 402-R-97-016). 

WETS, Environmental Waste Compliance Guidance #25, Management of 
Polychlorinated Biphenyls (PCBs) in Paint and Other Bulk Product Waste During 
Facility Disposition. 

WETS, Environmental Waste eomp~ianc~ Guidance #27, Lead-Based Paint ( 
Lead-Based Paint Debris D ~ s ~ o ~ a l .  
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B U I L D I O G  774 
FIRST F L O O R  PLAD 

ELEVATIOO 594W-0' 
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BUILDIOG 774 
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Room 232 (east entrance) 
Room 232 (north entrance. easi door) 

/I L 

Wall 6 
Room 232 (north entrance, west door) 

p Room 232 (north eiitrance, center door) 

Ceiling 
(inverted) 

n 

Wall 22 

Airlock intenor 

Room 233 

Nr"> Sample location results are in colorized, bold type (dpd100 sq un) 

P2 

P3 



Ceiling 
(inverted) 

I _ _ _ _  

Room 234 
Room 234 (east enhnce) 

Room 234 (north entrance. east door) 

Wall 6 

Rwrn 234 (north entrance, center door) Rwrn 234 (nwlh entrance, west dwr) 

Room 235 

N8 1 

Wall 21 

Wall 23 

L_i 

Wall 11 



~~~~ 236 

Rwm 236 (east side from 237) 

Room 236 (east entrance) 

I 

Wall 9 
Room 236 (north entrance, east door) 

Ceiling 
(inverted) 

Wall 5 

Wall 3 

Wall 4 

R m  236 (north entrance, center door) 

Room 236 (north entrance, west door) 

Sample location results are in colorized, bold trpc (dpmll00 sq m) 
N- 



PI0 Elp7 
P9 Q p8 

Airlock intmior 

Wall 5 

Wall 7 A 
Airlock interior 

all 9 

Sample location results are in colonzed bold typ? (dpn~’150 sq in; 



Room 238 (east entrance) Room 238 (east entrance, fmm 237) 

Wall 2 
B 

Room 238 (north entrance. cenier door) 

Room 238 (no& entrance, east door) 

I 1  
Ceiling 
(inveeed) 

Room 238 

Sample location resnlls are in colorized, bold type (dpmil00 sq cm) 

Wall 17 



Weom 23 
, . ~ _ _ _ _ _  

R w m  238 (east entrance) 

Wall I 

Room 238 (east entrance, from 237) 

Wall 2 u 
Room 238 (north entrance. center dwr) 

M 

Ceiling 
(inverted) 

k d  

Sample location results are m wlorized, bald type (dpd100 sq cm) 

Wall 17 

Wall 13 

-i 1 



Room 240D Room 240D Hallway 

Room 240C Room 240E 

Room 2408 

Wall 19 1 22.6 

Wall 10 

Wall 21 

Wall 8 

Sample location results axe in colorized, bold type ( d p d i 0 0  sq cmf 



Room 240 

Wall 9 I Wall 10 



Building: 774 

L Ceiling 
Onveri@d) 

Wall 1 

~ 

Flooi 3 
Wall 2 

2nd Floor Stairway (to Rm 240) 



Room 245 

P6 
Wall 7 

I 296.8 34.2 I 
Wa!l6 

Airlock 

Sample location results are in colorized, bold type (dpmi100 sq m) 



P2 

N U  Sample location results are in colorized, bold type (dpm1100 sq cm) 



Ceiling 
(inverted) 

Wall 2 
f 3. 

PI 

(1 Room229 
Wall 17 

Ceiling 
(inverted 

Wall 15 

LA 
Room 230 

u Wall 19 

Wall 9 

Sample location results are in colarized, bold type (dpnd200 sq an) 



Room 247 
BI 

Plea p7 0 
P9 

(infernal wdls) 

N O  Sample location results are in c~lorizd bold type (dpm/IoD sq cm) 



- 
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Room 249 ( West sir 

D2 

D2 

D3 

PI7 

h" r D6 

I P l l  

P1Z 

D7 

E2 

E3 

4 

Floor 

P13 P14 P15 PI6 PI7 

407.s F7 G7 m 

Wall 11 N e  Sample location results are in colorized, bold type (dpmflM) sq 





E4 4 
F4 

n E4 j Wall 3 1 

U 
F3 

I 

Columns 

n 

M Sample location resulm ace in colonred. bold "ype (dpm/IOO sq cm) 



A4 

86 

Bf 

' m  I 

a a14 1 

PI0 
26 AIS 

1 

31.6 815 

pi4 

m 283R 

8 
P12 

9 

1 



771 



771 

Smple location mults are in bold type (dpm/IOO sq cm) 

C10 

Cf 1 

c12 

C13 

514 

C15 



Roof Exit (3rd Floor) 

Wall 17 

Sample l d o n  rsults are in colorized, bold type (dpd100 sq cm) 



Km 2 8 3 ~  283C-H interior Rm 283D 

Km 283G 

Rrn283F 

Rm 283C 

i__il 

Wall 15 

Wall 39 

283H Exterior 

Wail 31 

Vveii 32 

282 Airlock Exterior 

all 45 

Wall 42 L 



283 Ceiling ( i ~ ~ e ~ e ~ )  

C6 



L81 

Wall 1 

251.7 366.6 
DI 

D13 

D15 Wall 7 

LX 

Wal! 2 



Wall 1 

Room 248 Walls 
Wall 10 =l 



P40 

P41 
PI P2 

P27 P26 P25 P24 

p13 
P3 1 

58. 

34 

P32 

N Sample location rcsults are in colorized, bold cype (dpm1100 sq a) 



374 

Room 103 

Glove box 

7834.9 Floor 5858.7 

Glove box Wail 6 

Sump Cover 

r-- 

Room ZGllSiailway 

Stairway 

PI P2 

Room 1 0 1 I S t a i A  

Wall 17 

Room 201 Closet 

, ii 

M 

Wall 20 I 1  
Wall 18 n 

Ceiling 
(inverted) 

Sample location results are in colorized, bold type (dprd100 sq cm) 
Wall 14 



Room 202 Wail 1 

Recess 

1475.1 

_- 

Room 205 Aifiock 

Wall 11 

PI 

all 2 

Wall 4 

Wall 5 
.4 

p? 

722.4 

Waii 13 

Wall 15 

M e  Sample location results are in oolori.zd, bold type (dpnd100 sq cm) 



Ceiling 
(inverted) 

Stair (side) 

Stzit (underside iaverted) 

N W  Sample location results are in bold type (dpm/lW sq m) 



774 

Room 241 

Wall 1 

I 

I P I  P2 P3 

i/ Floor 
/j 

P13 PI4 P15 P16 PI7 PI8  
I 787.5 597.0 

R Column A Column R, 

P25 P26 P27 P28 
Column C Column D 

2762.6 I 

Tank Menanine Ceiling 
(inverted) 

cove Ceiling 
(inverted) 



7-94 

Room 241 Ceiling 

Ceiling 
1.4 (inverted) 2.8 

S S 

n 

PI P7 P1 PA P9 

PI8 P29@ P30@ 

I Column D 

Mi==3 Sample lccaticm results are in bold type (dpd100 sq an) 



771 Room 320 

Ceiling 
(inverted) 

EaFz3! 
Exposed Beam (East End) 

Botiorn n Ceiling 
(inverted) I (invert 

Sample location results are in bold type (dpm/lW sq cm) 



Room 321 

m 

Room 322 



Wall 6 

Wall i 

Wall 7 

~ 

E 

734 

Room 341 

i----------------- 1 

Wall 1 

. 

Column A Column B 

Ceiling 
(inverted) 

N+ Sample location results are in bold type (dpm/lOO sq cm) 

Wall 2 

1. 

x 
7. 

PI 

c 

Column A Column B 



Wall I 

Wail 5 -1 
7 

Wall 4 
0.6 

Wall 7 

Ceiling 
finveried; 

1 13.3 
63 Roof 

Wall 3 

5.1 

3.4 

774 
Room 441 

M Sample location results are in colorized, bold type (dpm/100 sq an) 



Wall 1 

Ceiling 
(inverted) 

Room 342 

0.7 10.2 10.8 

Wall 8 

442 

Wall 6 

0.4 
Ceiling 

, (invened) 

Sample location result@ are in told tytX (dpdi00 sq cm) 





(89-004). 

ment facilities. This building was put into 
use in 1953. Several spills or releases have been documented: 
e 

e 

In October 1956, a process waste tank overflowed. 

In August 4957, leaking process waste tanks resulte 
infiltration. 

in the box exhaust booster filters and main filter plenum were discovered soon after. 
An explosion in the main exhaust duct probably contributed to the release of 
plutonium from the stack. The September 1957 fire in Building 771 released 

bu 
itie 

1 



the fire- Soil an 

asphalt. In June 1980, contaminated asphalt was removed from the western side of 
Building 776 and boxed as hot waste. 

vehicles (DOE 1992a). In addition, washing down a piece of equipment or vehicles 
where wash water would come in contact with the asphalt or ground surface would 
have been against Rocky Flats Plant policy. Decontamination of vehicles was 
reportedly performed wipes and monitoring until the 
surface was clean (B ulting wash water. 



A f ~ u n d a t i ~ n  drain const~uct~d of ~-inch-dia 

Building 774 at sampling station FD-774-3. This outfall has never been sampled and 
Discharge from th ou~a l l  ~ o l l e c t ~  in in system where it 

(EGslG 1990). However, additional information indicated that this lHSS is an area 
approximately 60 feet by 40 feet near the eastern end of Trailer T771A. 

e Reportedly, an Am-251 -contaminated concrete slab, approximately 8-feet square by 
10 inches, is buried in the area near Building T771A. Between 1962 and 1968, the 
slab served as the foundation for a 5,000-gallon stainless steel tank located 
approximately 30 feet north of Building 771. The tank was part of the Filtrate 

removed from service, and taken to the size reduction facility in Building 776 (DOE 
1994a). When the tank was removed, the slab was decontaminated, with respect to 
removable contamination, until smear samples did not detect removable 
radioactivity. The sla was then painted to s ing 
this decont~mination ffort, the slab 



Tank T-40 ceased 

IHSS ~OQ-~3~(N)(b) - Hydroxide Tank, KOH, NaO 
The potassium hydroxide (KOH) tank is located g 771. This is an 
aboveground tank that has a capacity of 5,400 gallons and has been diked since 
before 1973. There was an overfill of the KOH tank prior to 1973. As a result of this 
incident, it is likely that the caustic seeped through the soil and infiltrated beneath 

0 Tanks 66 and 67 are identical in size (14,000 gallons capacity), construction, and 
age, and they share an internal wall. Tank 67 is immediately south of Tank 66. 



was to identify surface are 
1,000,000 pCi/g). 

In September 1989, all three tanks were taken out of service in compliance with 
closure regulations. No documentation was found that further details a response to 
the occurrence. 

IHSS 700-126. I - Wesfernmosf ~ ~ f - Q f - S e ~ i c  

the process waste system. 

€3 These tanks overflowed several times prior to 1956. Information gathered during the 
Comprehensive Environmental Assessment 
interviews sugg st that the tanks m 

nse Program (CEARP) 



is partially underground and does not appear as large as its dirnensions indicate. 

Concrete Tanks 
0 Information describing the two tanks, Tank T-12 West and Tank T-12 East has not 

yet been found. The IHSS/PAC location maps show these two tank to be located 
underground below the building 771 Cafeteria and ShowedLocker Trailer T-771 e. 
Process knowledge information indicates at one time the two tanks received liquids 
from the Building 771 process area floor drains and liquids from the Building 771 
foundation/footing sump pump drains. 

0 In May 1971 a leak in a hydrofluoric connection outside Building 771 was reported. 
A small amount of vapor was relea I exposures occurred. No 
further d ~ t a i ~ ~  o f t  )= 



hydrofluoric shed south of Bu~lding 771. The information cofflpiled on lHSS 139.2 
for the HRR (DOE 1992a) indicated the location presented in the Interagency 
Agreement (IAG) was i 
that the location of IHS 
hydrofluo~~c storage sh 
250 feet west of the lo 
More recent informati 
feet south of the southeastern corner of Buildi 
approximately 25 by 35 feet. 

There are no monitoring wells located immediately downgradient of this IHSS (DOE 
1994a). The nearest downgradient monitoring wells are approximately 21 0 feet 
northeast of IHSS 139.2 and are immediately downgradient of IHSS 137. 

There are no foundation drains or storm drains in IHSS 139.2. However, a &inch 
tile foundation drain runs along the southern wall of Building 771 This foundati 

rate. For the O 

(33) 
0 Six underground process waste holding tanks were located south of the original 

Building 774. Building 774, a liquid waste processing facility, has been modified 



0 The process wasted stored in the tanks was an aqueous solution containing 
plutonium, uranium, acids, and caustics. Water from the Building 774 footing drains 
contained levels as high as 500 dpm/l. Approximately 200 cubic yards of soil 
removed from around the tanks contained contamination levels up to 2,500 dprn/g 
gross alpha activity. Another 60 cubic yards of soil removed averaged 

barrels would follow. 

0 Demolition of the concrete tanks began on May 8, 1972. A wet saw cutting method 
was used for the removal of the tanks. The disposition of the concrete is unknown. 
Approximately 200 y 



1992a) indicated waste 
70 and possibly north of 

IHSS bou~daries presented in the IAG 

northern side of Building 771 (DOE 1994a). 

This IHSS consists of an area north of Building 771 affected by various radioactive 
leaks. The specific locations of these leaks were not recorded; however, the paved 
area north of Building 771 and west of Building 770 was used for storage probably 
as early as 1964. The storage area was bounded on the north by a fence that was 

0 Between 1962 and 1968, a 5,000-gallon stainless steel tank was located 
approximately 30 feet north of Building 771. The tank was used in the Filtrate 
Recovery Ion Exchange system, w 
recovery. In approximately 1968, a 

ncrete slab f ~ u n ~ a ~ i ~ ~ ~  

utonium and americium for 



1994a). 

e area north of 

spread contamination, impacting approximately 2,500 square feet of asphalt and 
gravel with 500 to 1,000,000 cpm of plutonium. It was determined that these two 
incidents in 1971 resulted in contamination of the area ranging from 100,000 to 
300,000 dpm/100 square centimeters (cm2) on the asphalt (DOE 1994a). 

In August 1972, a scrap box stored inside Building 

ntation was foun indicated any ha~ardo -0 
associated with plutonium residue. However, decontamination activities would 
focused on radioactive contamination, and it is likely that residual contaminants 
hazardous constituents may have remained. The Building 771 area was used for 
storage until approximately 199' r such storage. 

in 
770 was then used for s 



A storm drain system containing a network of cast iron pipes is located beneath 
Building 771 The system presumably connects to the building roof drains and floor 
drains within the building. This system connects to a storm drain, c o n ~ t r u ~ t ~ d  of 15- 
inch vitrified clay pipe, which runs e 
This storm drain also d 

e 

tunnel. This change makes the IHSS an approximately 155-foot by 25-foot area with 
the eastern end extending up to the southwestern portion of Building 774. 

The ground surface has been ction 
and slope stabilizati the years. 



and eight drums of soil with approximately 24 dpm/g activity were removed for offsite 
disposal. Samples of wastewater from the 
(the type of rad~at~on detected was not spe 
found to be s l~~h t l y  ~Qntaminat~ 

0 In the late 1970s or earl 
process waste line separate 
waste that reached the surface. Th 

0 A piezometer (P219189) constructed in 1989 in alluvium is located downgradient of 
this IHSS. The nearest wells south of this IHSS are P209289, an alluvial monitoring 
well, and P209389, a bedrock monitoring well. Based on water table maps, these 
wells may be upgradient of a portion of IHSS 150.3. 

0 A storm drain, constructed of 18-inch corrugated metal pipe, runs east-west through 

This sampling location is located at the outfall sf the storm sewer at the base of the 
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